The permeability of the primary decidual zone in the rat uterus: an ultrastructural tracer and freeze-fracture study.
The rat primary decidual zone (PDZ) is a transitory avascular region of transformed fibroblasts surrounding the implanting embryo. Studies using fluorescein-labeled tracers have shown that the PDZ is selectively permeable to macromolecules, permeability decreasing with increasing molecular weight. In the present study we investigated the morphologic basis of the permeability barrier. Horseradish peroxidase (HRP) or HRP-labeled immunoglobulin G (IgG-HRP) was administered i.v. to rats on Day 7 of pregnancy, and the animals were killed 30 min to 2 h later. The reaction product of HRP was the same density in uterine blood vessels as in the intercellular spaces of the endometrium and PDZ at 30 min and 1 h after administration. Two hours after administration, the reaction product of IgG-HRP was dense in uterine blood vessels, much less dense in the interstitial spaces of the endometrium, and was not detected in the PDZ. There was an abrupt change in the density of the IgG-HRP reaction product at the intercellular clefts between endothelial cells, where cellular junctions were observed in control tissue. This suggests that the passage of large macromolecules from blood to the implantation chamber is limited initially by cellular junctions between capillary endothelial cells. The exclusion of IgG-HRP from the PDZ indicates that an additional barrier(s) to macromolecules in this region. Lanthanum nitrate tracer was uniformly present throughout the intercellular spaces of the PDZ except at tight junctions between decidual cells. Freeze-fracture replicas of the PDZ showed tight junctions that varied from single strands to interconnected networks of strands oriented mainly parallel to the long axis of the PDZ. Some strands were discontinuous. The tight junctions between decidual cells appear to be functionally discontinuous because HRP readily penetrated the PDZ, but such junctions may retard larger macromolecules such as IgG-HRP. The biological significance of the permeability barrier of the PDZ is discussed.